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(54) HEATER AND SEMICONDUCTOR MANUFACTURING DEVICE USING HEATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid damage prevent a 
silicon wafer from damaging by etching gas and plasma 
without generating particles and contamination by using 
silicon for the material of a base to heat and a heater to 
be used to heat a semiconductor silicon wafer in a 
reaction chamber. 

SOLUTION: In a dry etching device 20, a heater 1 is 
arranged in tight contact at the back side of the surface 
to be treated of a silicon wafer. In the meantime, etching 
gas enters into an inner gas container 25 through a gas 
supply system 26. The gas is rectified through the small- 
diameter holes of a porous rectifying plate 21 and blown 
out to the surface of the wafer 23. The surface of the 
silicon wafer 23 heated with the heater 1 is etched. The 
material of the base of the heater 1 is made the same 
material of the silicon wafer that is the material to be 
treated. Thus, the generation of particles even when the 
wafer is exposed to etching gas and plasma and the 
generation of contamination do not occur in most cases. 

The yield rate of the silicon wafer in the thin-film processing step can be improved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The heating object characterized. by the quality of the material of this base 
material being silicon in the heating object which is used for the semiconductor 
fabrication machines and equipment which add processing, arranging a 
semi-conductor silicon wafer in a reaction chamber at least, and heating this, and 
which consists of the base material and conductive layer for heating , a 
semi-conductor silicon wafer. 

[Claim 2] The heating object indicated to claim 1 characterized by said sHicon being 
single crystal silicon. 

[Claim 3] The heating object indicated to claim 1 or claim 2 characterized by B, N 
and C of said silicon, and the amounts of impurities other than O being 
0.01ppb-1000ppm. 

[Claim 4] Semiconductor fabrication machines and equipment characterized by using 
the heating object which consists of a base material made from silicon, and a 
conductive layer as a heating object for heating a semi-conductor silicon wafer in 
the semiconductor fabrication machines and equipment which add processing, 
arranging a semi-conductor silicon wafer in a reaction chamber at least, and heating 
this. 

[Claim 5] Semiconductor fabrication machines and equipment indicated to claim 4 
characterized by arranging the base material side made from silicon of a heating 
object at the rear-face side of the processed side of the silicon wafer which is a 
heated object. 

[Claim 6] Semiconductor fabrication machines and equipment indicated to claim 4 
characterized by arranging the base material side made from silicon of two or more 
heating objects so that the silicon wafer which is a heated object may be enclosed, 
and forming a heater chamber. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor fabrication 
machines and equipment equipped with the heating object and this heating object for 



heating the semi-conductor silicon wafer which is used for the CVD system in the 
production process of a semiconductor device, a sputtering system, or the etching 
system that etches a generation thin film and which is a heated object 
[0002] 

[Description of the Prior Art] the time of producing the device for semi-conductors 
conventionally — a silicon wafer top — the polish recon film, an oxidation silicone 
film, and a conductor — the technique which forms the film, a dielectric film, etc. 
with a CVD system or a sputtering system, or etches these thin films by the etching 
system conversely is known well. And in these equipments, in order to hold the 
quality of formation of the above-mentioned thin film, or etching, to maintain 
uniformly is required for the temperature of a request of the silicon wafer which is a 
heated object, and the heater unit which equipped performing this temperature 
control with the heating object which heats a silicon wafer is needed. 
[0003] About the heater unit equipped with this heating object from the former,, 
various kinds of proposals are made in that quality of the material and a method. For 
example, the wafer heating object in the case of an etching system will be used 
under the severe condition in contact with the corrosive gas used as etching gas 
and cleaning gas, such as chlorine-based gas and fluorine system gas. In this case, it 
will be easy to generate particle and contamination and the yield fall of a 
semiconductor device will be caused in the semiconductor device manufacture as 
which a high air cleanliness class is required. For this reason, especially about the 
wafer heating object of the direct heating method with which a wafer contacts a 
direct heating object, what covered the front face of a resistance heating object 
with the quality of the material excellent in corrosion resistance is called for, and 
the wafer heating object which laid the resistance heating object which consists of a 
refractory metal under the ceramic insulators, such as an alumina, a nitriding silicon, 
and alumimium nitride, is widely used in recent years. 

[0004] However, even if it used the wafer heating object of such structure, when it 
was put to corrosive raw gas, there is generating of a harmful metal depending on 
the class of sintering acid at the time of particle, such as a chloride, oxide, and a 
fluoride, and contamination occurring, and sintering the above-mentioned ceramic 
insulator, and the yield fall of semiconductor device manufacture was caused. 
[0005] If it was this method, since the indirect heating method by the infrared lamp 
was developed as an approach of heating a wafer, besides a direct heating method 
which was described above, and a lamp was installed out of a processing chamber, 
the problem of the above-mentioned particle or contamination was solved, but as 



compared with the direct heating method, thermal efficiency was bad, and since the 
temperature rise of a wafer took time amount, there was a trouble that productivity 
did not go up. 

[0006] Moreover, although a deposit will surely generate to a chamber wall in said 
etching processing, in order to lessen this deposit, precise temperature management 
is important. In order to have removed the deposit of this chamber conventionally, 
above-mentioned fluorine system gas and chlorine-based gas were etched with the 
sink. Moreover, generating . of contamination was a serious fault although the 
ceramics of an alumina system was generally used for the quality of the material of 
this chamber. And when a heater needed to be built into a chamber for temperature 
management, it was difficult for the quality of the material of a chamber to have bad 
thermal conductivity, and to take soak with ceramics, such as an alumina, and 
although thermal conductivity was good, by alumimium nitride, it had the fault of 
being expensive. 
[0007] 

[Problem(s) to be Solved by the Invention] While it was made in order that this 
invention might solve such a trouble, and etching gas and the plasma are hard to be 
invaded and generating neither particle nor contamination, a life is long and makes it 
the key objective to offer the semiconductor fabrication machines and equipment 
which arranged a strong high heating object and this strong heating object 
[0008] 

[Means for Solving the Problem] It is a heating object characterized by the quality of 
the material of this base material being silicon in the heating object which is used for 
the semiconductor fabrication machines and equipment which add processing and 
which consists of the base material and conductive layer for heating a 
semi-conductor silicon wafer, invention indicated to claim 1 of this invention in order 
to solve the above-mentioned technical problem arranging a semi-conductor silicon 
wafer in a reaction chamber at least, and heating this. 

[0009] Thus, by making the quality of the material of the base material of the 
heating object which heats a semi-conductor silicon wafer into the same quality of 
the material as the silicon wafer which is a processed material, even if put to etching 
gas or the plasma, generate particle, or it hardly becomes contamination, and the 
yield in the thin-film-processing process of a silicon wafer can be raised. 
[0010] And the class of silicon was used as single crystal silicon in claim 2, and B, N 
and C of said silicon, and the amounts of impurities other than O were set to 
0.01ppb-1000ppm in claim 3. 



[001 1] Here, if a base material is used as single crystal silicon, also from the point of 
an impurity content or a mechanical strength, the quality control top will also be 
superior to polycrystalline silicon, and will be advantageously used as a base material 
for heating object production. Moreover, if B, N and C which are introduced at the 
time of single-crystal-silicon manufacture, and the amounts of impurities other than 
O are set to 0.01ppb-1000ppm, the heavy metal contamination of the silicon wafer 
which is a processed object can be reduced, and it becomes easy to receive as a 
base material for heating object production, and is economically advantageous. If the 
content of heavy metal mainly exceeds 1000 ppm, since the effect of contamination 
will become large, it is good to hold [ which are impurities other than B, N, C, and 
O ] down to 1000 ppm or less. 

[001 2] Next, it is semiconductor fabrication machines and equipment characterized 
by using the heating object which consists of a base material made from silicon, and 
a conductive layer as a heating object for heating a semi-conductor silicon wafer in 
the semiconductor fabrication machines and equipment which add processing, 
invention indicated to claim 4 of this invention arranging a semi-conductor silicon 
wafer in a reaction chamber at least, and heating this. 

[0013] Thus, if semiconductor fabrication machines and equipment are constituted, 
since the quality of the material of the base material of the heating object which 
heats the semi-conductor silicon wafer which is a processed material will turn into 
the same quality of the material as a silicon wafer, even if put to etching gas or the 
plasma, generate particle, or generate an impurity, it hardly becomes contamination, 
and the yield of a semi-conductor silicon device can be raised. 

[0014] And in claim 5, the base material side made from silicon of a heating object 
was arranged at the rear-face side of the processed side of the silicon wafer which 
is a heated object If it does in this way, it can become a direct heating method, and 
it is good, and soak heating also becomes possible and thermal efficiency can also 
shorten a heating up time. 

[0015] Invention indicated to claim 6 of this invention has arranged the base material 
side made from silicon of two or more heating objects, and formed the heater 
chamber so that the silicon wafer which is a heated object might be enclosed. Thus, 
if constituted, a reaction generates, and since all internal surfaces have soak-ized, 
the deposit deposited on a chamber internal surface will hardly accumulate in the 
chamber of this invention. 
[0016] 

[Embodiment of the Invention] Hereafter, although the gestalt of operation of this 



invention is explained to a detail using a drawing, this invention is not limited to 
these. Here, drawing , 1 is the main examples of the heating object of this invention, 
(a) is a disc-like heating object and (b) is a rectangular plate-like heating object. 
Drawing 2 is the explanatory view showing a dry etching system as an example of 
the semiconductor device which arranged the heating object of this invention on the 
background of a silicon wafer. Drawing 3 is a flow sheet explaining the production 
process of the heating object of this invention, and has two lines, (a) - (d) and (a) 
~(e) - (g). Drawing 4 is the explanatory view showing the dry etching system which 
equipped the heater chamber which joined and assembled two or more heating 
objects of this invention. 

[0017] As a result of examining many things about the corrosion prevention of the 
heating object used for the equipment for semiconductor device manufacture, 
especially this invention person etc. hits on an idea for what is necessary to be just 
to use at this the silicon wafer which are the main processed materials, and 
allotropy material for the quality of the material of the base material which 
constitutes a heating object, and completes this invention. 

[0018] First, in this invention, the semi-conductor silicon wafer has been arranged in 
a reaction chamber at least, and in the heating object which consists of the base 
material and conductive layer for heating the semi-conductor silicon wafer used for 
the semiconductor fabrication machines and equipment which add processing, the 
quality of the material of this base material was used as silicon, heating this. 
[0019] Thus, by making into the same quality of the material as a silicon wafer the 
quality of the material of the base material of the heating object which heats a 
semi-conductor silicon wafer, even if put to etching gas or the plasma, generate 
particle, or it hardly becomes contamination, and the yield of a silicon wafer can be 
raised. Although in the case of the quality of the material of the conventional heating 
object the heating. object itself became an impurity to the wafer, and the diffusing 
capacity increased very much and it polluted the processed material slack silicon 
wafer, in this invention, the outstanding heating object which diffusion of an impurity 
does not have, either, since it considered as the same quality of the material, 
therefore contamination of a silicon wafer does not almost have, either can be 
formed. 

[0020] Here, if a base material is used as single crystal silicon, also from the point of 
an impurity content or a mechanical strength, the quality control top will also be 
superior to polycrystalline silicon, and will be advantageously used as a base material 
for heating object production. Moreover, since there are also few impurities, such as 



heavy metal generated from the heating object made from silicon, when B f N, C, and 
the amounts of impurities other than O are set to 0.01ppb-1000ppm, it is few, and it 
also becomes easy to come to hand as a base material for heating object production 
to pollute a processed silicon wafer, and it is economically advantageous. 
[0021] On the other hand If the content of heavy metal mainly exceeds 1000 ppm, 
since the effect of contamination will become large, it is good to hold [ which are 
impurities other than B, N, C, and O ] down to 1000 ppm or less. In addition, if it is in 
B, N, C, and O, also in the FZ method and CZ process which are widely used as the 
manufacture approach of single crystal silicon, it is the element incorporated, and 
these are contained in the usual single crystal silicon with a minute amount in many 
cases, for example. However, these are minute amounts, are diffused upwards even 
to the silicon wafer which is a processed material, and do not almost have doing a 
bad influence. 

[0022] Thus, according to this approach, single crystal silicon is produced easily that 
what is necessary is just to produce manufacture of silicon by the CZ process or 
the FZ method. If this single crystal silicon is used as a base material of a heating 
object, it becomes the completely same material as the silicon wafer which is a 
processed material, and mixing of the impurity from a heating object to a wafer can 
be prevented. Moreover, since the base material is produced for the same material 
as a wafer even when put to corrosive raw gas, the fall of the yield of the 
semiconductor device manufacture resulting from generating of contamination or 
particle can be prevented. 

[0023] Here, if the production process of the heating object of this invention is 
explained based on process drawing of drawing 3 , drawing 3 (a) is a 
single-crystahsilicon plate used as the base material 2 which constitutes a heating 
object, will cut down the disk of desired thickness and will be obtained from a 
single-crystahsilicon ingot. In (b), this base material 2 made from silicon is oxidized 
thermally, and it is Si02 of thickness predetermined to all those front faces. An 
oxide film is made to form as an insulating layer 3. Subsequently, in (c), the silver 
paste which uses silver as a principal component is applied to one side of a base 
material and an insulating layer 3 as a heater pattern, this is calcinated, and a 
conductive layer (exoergic layer) 4 is formed. At the (d) process, carry out polish 
removal of a conductive layer 4 and the insulating layer 3 of the wafer installation 
side of the opposite side, the last is made to expose a silicon side, and the heating 
object 1 is acquired at it. 

[0024] After being the (e) process and carrying out cutting of the slot for heater 



patterns to the degree of (a) by machining as the another manufacture approach at 
one side of the base material 2 made from silicon, this base material 2 made from 
silicon by which recessing was carried out for heater patterns is oxidized thermally 
by (f), and it is Si02 of thickness predetermined to all those front faces. An oxide 
film is made to form as an insulating layer 3. Finally, at the (g) process, after applying 
a silver paste to one side of a base material and an insulating layer along the slot 
produced beforehand as a heater pattern, calcinating this and considering as a 
conductive layer 4, polish removal of a conductive layer 4 and the insulating layer 3 
of the wafer installation side of the opposite side is carried out, and the heating 
object 1 is acquired. 

[0025] If the concrete configuration of this heating object is explained based on 
drawing 1 , (a) is . the top view of the disc-like heating object 10, it draws and 
calcinates the heater pattern 5 with a silver paste on the insulating layer 3 which 
covered the base material 2 made from silicon, considers as a conductive layer 4, 
and has become what formed the terminal area 12 in those both ends. 
[0026] Drawing 1 (b) is the rectangular plate-like heating object 11 which is an 
example of another operation gestalt of this invention, forms the zigzag-like heater 
pattern 5 with a silver paste, and considers as a conductive layer 4, and what 
formed the terminal area 12 in the both ends is shown. Also in this case, the 
production approach of a heating circuit etc. is the same as that of the case of the 
above-mentioned disc-like heating object 10. 

[0027] The paste which uses silver (Ag) as a principal component is applied and 
calcinated, and the resistance exoergic section (conductive layer 4) of the heating 
object of this invention is used for it to a heater pattern, processing it. The quality 
of the material of. a conductive layer 4 is suitable from the point of heat-resistant 
and elevated-temperature corrosion resistance. [ thin film / by said silver paste / 
noble-metals system thin films, such as gold besides a thin film, and platinum, and 
the thin film of the silicon carbide by chemistry gaseous-phase vacuum deposition 
(CVD method), or pyrolysis graphite ] 

[0028] Next, the semiconductor device which equips the above-mentioned heating 
object and is used as a heater is explained. It can arrange, or the heating object of 
this invention can constitute the chamber itself from this heating object, and it can 
arrange [ **** / arrange ] it so that radiation heating may be possible, so that it 
may heat indirectly through a chamber, so that the semi-conductor silicon wafer 
which is a processed material may be heated directly. Moreover, it can be set as the 
range aiming at temperature distribution, a thermo cycle, etc. free whenever 



[ stoving temperature / of a processed material ], combining these configuration 
methods suitably. 

[0029] Here, a dry etching system is explained based on drawing 2 as an example of 
the semiconductor device with which the heating object of this invention is used. 
This dry etching system 20 is carrying out adhesion arrangement of the heating 
object 1 on the background of the processed side of the silicon wafer 23, and on the 
other hand, it goes into the internal gas container 25 from a gas supply system 26, 
and is rectified by the minor diameter hole of the porous straightening vane 21, and 
etching gas blows off towards a wafer 23, carries out etching processing of the front 
face of the silicon wafer 23 heated with the heating object 1, and it exhausts it from 
the gas excretory system 27. 

[0030] As shown in drawing 2 , when contacting the rear face of the silicon wafer 23 
directly and arranging the front face of the base material 2 made from silicon of this 
heating object 1 at it, the effectiveness of heat-conduction heating is good, a heat 
loss decreases, and electric energy can be reduced. If about 0.1 micrometers is 
especially made to surface roughness Ra of the wafer installation side of a heating 
object, a touch area with a wafer will increase and a quick temperature up will 
become possible. Moreover, the base material 2 made from silicon is as good as 7 
times compared with 1 25 W/m-K and an alumina also in that thermal conductivity, 
and its effectiveness which works as a soak object and equalizes the temperature 
distribution of a silicon wafer by the method which heats this base material 2 like 
this invention by the conductive layer 4 (exoergic layer) through an insulating layer 3 
is large. 

[0031] As other examples using the heating object of this invention, drawing 4 R> 4 
is an example which has arranged two or more diameter silicon wafers 23 of 
macrostomia which have arranged the rectangular plate-like heating object 1 1 (refer 
to drawing 1 (b)) and the ceramic plate 29 of this invention by turns, joined, 
constituted the rectangular pipe-like heater chamber 28, and were set to the wafer 
holder 30 at the core. In this example, the heating object forms the heater chamber 
while being arranged so that the silicon wafer 23 may be enclosed. Thus, if a 
processed material diameter[ of macrostomia ]-izes, the method which surrounds 
and heats the whole wafer periphery is advantageous in respect of homogeneity 
heating. 

[0032] Moreover, like before, by the heater chamber which produced the chamber 
with the ceramics etc., although generating of the contamination from the ceramics 
had caused the yield fall of semiconductor device manufacture, since most is 



produced with silicon in this invention, there is almost no contamination, and since 
silicon is sharply good compared with 125 W/m-K and an alumina also in thermal 
conductivity, a chamber can be heated efficiently. Moreover, since silicon is easier 
also workability than the ceramics, a cheaply powerful heater chamber is obtained. 
[0033] If area of the ceramic plate 29 which connects two or more heating objects 
1 1 is made sufficiently small to the area of a heating object that what is necessary 
is just to make two. or more rectangular plate-like heating objects 1 1 form through 
the ceramic plate 29 like drawing 4 (b) in order to constitute this heater chamber 28, 
the contamination from this ceramic plate 29 will serve as ultralow volume. Moreover, 
since it is the method which heats heater chamber 28 the very thing, while being 
able to reduce the amount of the deposit (deposit) which process gas decomposes 
and adheres to a chamber wall, since it also becomes easy to pyrolyze a deposit, it 
is effective in reduction of particle. Here, the ceramic plate 29 is used for 
mentioning the effectiveness as the insulator of a heating circuit besides for junction 
with a heating object, a soak object, a radiant heat reflecting plate, etc. . 
[0034] As the quality of the material of the ceramic plate 29, if the ceramics of 
silicon compound systems, such as an oxidation silicon, a nitriding silicon, and silicon 
carbide, is used, since worries about heavy metal contamination disappear to the 
silicon wafer which is a processed material, it will be used effectively, the processing 
which covers a ceramic front face with the silicon of high resistance, an oxidation 
silicon, a nitriding silicon, silicon carbide, etc. rather than the silicon for heating 
elements so that a processed material may not be polluted although ceramics, such 
as alumimium nitride and an aluminum oxide, may be used — ****** — things are 
desirable. 

[0035] What is necessary is for the electric supply to the heating object of this 
invention to form a terminal area 12 in the both ends of a heating object circuit, and 
just to make it into the structure connected with electric supply wiring with a bolt 
nut with the connection hole. Under the present circumstances, it is desirable to 
perform plating processing, spatter processing, etc. of a conductor to the terminal 
area 1 2 of a heating object, in order to reduce contact resistance, and to insert a 
conductive washer etc. If it does not manage so that it may bind tight with desired 
torque using a torque wrench, when a heating object carries out thermal expansion, 
there is a possibility that a terminal area may be damaged in bolting of this bolt nut 
Then, about this bolt nut, if the thing made from silicon is used, a coefficient of 
thermal expansion will become completely the same, reduction of thermal stress is 
attained, and the effectiveness that most fear of breakage disappears is acquired. 



[0036] 

[Example] Although the example of this invention is given and being explained 
concretely hereafter, this invention is not limited to these. 

(Example 1) The silicon disk with an outer diameter [ of 220mm ] and a thickness of 
10mm was produced from the single-crystal-silicon ingot of resistivity 7.2 ohm-cm. 
The slot for heater patterns was given to the field opposite to the silicon wafer 
installation side which is a processed material by machining processing, and the 
oxide film was formed in the whole surface, it insulated, the paste which uses silver 
as a principal component was applied to the slot for heater patterns, this was 
calcinated, and the conductive layer was formed. Subsequently, the oxide-film layer 
of a wafer installation side and a side face was shaved off by polish processing, and 
the field put to corrosive raw gas was used as silicon. Surface roughness Ra of this 
wafer installation side could be 0.1 micrometers. Since a touch area with a wafer 
increases by this, a quick temperature up becomes possible. 

[0037] Next, it sets in the dry etching system which showed this heating object to 
drawing 2 , and is CF4 at 200**3 degrees C about 2000 silicon wafers. When etching 
processing was carried out by gas, 1986 excellent articles and the yield reached to 
99.3%. 

[0038] (Example 1 of a comparison) When etching processing of the 2000 silicon 
wafers was carried out under an example 1 and these conditions using the wafer 
heating apparatus made from the conventional ceramics, the number of excellent 
articles was 1844 and they were 92.2% of yields. 

[0039] In addition, this invention is not limited to the above-mentioned operation 
gestalt. The above-mentioned operation gestalt is instantiation, and no matter it may 
be what thing which has the same configuration substantially with the technical 
thought indicated by the claim of this invention, and does the same operation 
effectiveness so, it is included by the technical range of this invention. 
[0040] For example, although the example which used the heating object of this 
invention was shown in the heating object of a dry etching system as an example of 
this invention above, it cannot be overemphasized that it can be used for various 
equipments for semiconductor device manufacture, such as a CVD system which 
this invention is not limited to such an example and forms the polish recon film, an 
oxidation silicone film, the electric conduction film, a dielectric film, etc. on a 
semi-conductor silicon wafer, a sputtering system, or an etching system which 
etches these generation thin films. 
[0041] 



[Effect of the Invention] the damage which it generates neither particle nor 
contamination even if the heating object which consists of a base material made 
from silicon and a conductive layer according to this invention is put to etching gas 
or the plasma, and is given to the silicon wafer which is a processed material can be 
markedly boiled as compared with the case where the heating object which consists 
of other materials is used, and can be made small. Moreover, while being able to use 
it in a semi-conductor production process, being stabilized for a long period of time 
and attaining stable operation of a process by having made the base material of a 
heating object into the product made from silicon, the yield fall of the wafer at the 
time of reaction processing can be prevented. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the main examples of the heating object of 
this invention. 

(a) Disc-like heating object (b) rectangular plate-like heating object. 

[Drawing 2] It is the explanatory view of the dry etching system equipped with the 

heating object of this invention. 

[Drawing 3] It is the explanatory view showing the production process of the heating 
object of this invention. 

(a) Carry out polish removal of a silicon base material, (b) oxide-film insulation 
stratification, (c) Ag conductive layer formation, and the (d) top-face oxide film, and 
consider as a heating object. Or (a) silicon base material, (e) heater pattern cutting, 
(f) oxide-film insulation stratification, and (g) top-face oxide film are removed, and 
Ag conductive layer is formed in a heater pattern, and it considers as a heating 
object. 

[Drawing 4] It is the explanatory view of the dry etching system which equipped the 
heater chamber which consisted of two or more heating objects of this invention, 
(a) The cross-section explanatory view of the dry etching system which equipped 
the heater chamber, the flat-surface explanatory view of (b) heater chamber. 
[Description of Notations] 

1 — Heating object, 

2 — Base material made from silicon, 

3 — Oxide-film insulating layer, 

4 — Ag conductive layer, 




5 — Heater pattern, 

10 — Disc-like heating object, 

1 1 — Rectangular plate-like heating object, 

12 — Terminal area, 

20 — Dry etching system 

21 — Porous straightening vane, 

23 — Silicon wafer, 

24 — Chamber, 

25 — Internal gas container, 

26 — Gas supply system 

27 — Gas excretory system, 

28 — Heater chamber, 

29 — Ceramic plate, 

30 — Wafer holder. 



